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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix 
type liquid crystal display device whose numerical 
aperture is high. 

SOLUTION: This device displays a picture by controlling 
a liquid crystal layer by a horizontal electric field 
which is in parallel with a substrate, and the 
horizontal electric field is formed of a black matrix 
104 and a picture element electrode 106. That is, a 
common electrode and the black matrix conventionally 
separately provided are made to be in common. Holding 
capacitance is formed at an area where the matrix 104 
and a picture element line 105 are superposed through a 
third insulating film between layers. Since the holding 
capacitance utilizes all areas where the matrix 104 
covers a thin film transistor, t sufficient capacitance 
can be secured even in the case electrode width and wire 
width are made fine. 
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y 4 \- m b mmy- 9 m b ©^sc Kmm z htzmm v 

30 fcs& 2 com mt/mm m%mmbyi<-i?*9\z.mm.z 
frtmmm&&T*mmmi&fribmfe\^tz.mmmMb. & 
ta< b hzv-mmmmmwMbttfaLxBf&zthtc 
=**?>mMb. zmisXtezTfy^jyT bv ?xmm. 
b, muTi^r^-y^ bv txmtebMfo-tzttmmi 
b. w^TtT^?-* bv ?x&mbmmMfa&fob<D 
mK&nzivtcwt&mb, ^twl, mmmmmmbmm 
^^mmb<Dm^m^iv^m^^Mvx^mtj:^ 
*^ttmmcx<>xitomm&mzmm-fzwLikm7jkmw. 

tioT, mU^>'Wm\t.-7*yy?'*by?*X»> 

40 9, mmi2(ommm®m±.\z-&^xmimmmbffiu 

3<Dmmmmm%:^vxm^mmi^, ^©aaffi^c 
^ t o xm$ , ®m*mf$.-rz, z. b z^m t -rs 0 

[0 0 2 4] ■ftfcWlgK^W^tt, P-£«±{C^ 

fttcm 2 (dm m$mm& £xf%3 com mtmm b , striE 
nmby ^v^?\z.m&i±Mzmmm&&Tj&mnmfr 
50 e>®ffibfciiim«ffit, bi>z<n-mmmmm 
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b mw&mMf&mwmb *'pt£ < t t^co-anc^r 

[0 0 2 5] W^Sffifwfil*nStv5«EE<OS!|ffll 

[0 0 2 6] fefc'L, 0^*0*6 V<t£#«H£fr3trit 
fct, ifelHtSilf JKSrSttS at«v ^cSfBi b 5 >-i?^ 
[0 0 2 7] ^SttS^IK^fStt^ t LTfflVNfc^ h 

2 0 cmVVsW ±, P f- ^ h 
9Vi?^^©m#^*^i!iattl 0cm 2 /Vs£Lki&5 o 
[0 0 2 8] *fcftfe<D%BJ©1g^tt. 

mm b ? ? <D±£iz.mi&tokM 2 nmwmm 
b, m$m%k y^w** $ K-tmn^ x xm 
mmmfrbM&LtcmmmMb, b^zo-m* 

WJ$im3gWM bMfa VXMtfl £ ixti = =e >WM b , 

^hy^^s«i*ffRii-5^iR]a«t> urnr??-*-? 
h v * xmLbm&Mfom®.b<nmz.m$ztiitm& 

Mb. tfIfH®SSffii:MIB3^>-ailt<DM(c 
ffilL ZixZmmKM Ltffi^lR) SrStr ®#(- tot 

t£Z>m2<Dmm&®m*}$.m-r?>j:nb, tmm2<om 

t5I8i> tflfB»2fci^3©«W^)K^3^^ 
Ki$^xMmmmmbMfc7 : 7iy?^bV?xb&'pi£ 
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[0 0 2 9] f&»5&^»«^(i, iai-*K-hli:^ 

hy^^!RKEWS*tfc-^-f MM8J:W-*i*£, Iff 
iE'TM b&b m&y*— Ztikb <K>*mm^Bf8L £ itfcl&fi 

&mmmx%:z>m&m*m-tzmmb , 7>i?x? b. n 

mb. immmh^^vxftesmztiitmmmszxf 
10 mmm&frbM&isitmmuMb. t hzo-n 
*mmmmw&bttfahxmtfi£tiit=*:>-nmb, * 
mvxK&Tp'rj^bv ?*mmb. mmr^^^ 
bv fxmtiibMm-rzttm&mb, mmr^^^c 

M>Mb. MfEiljijfa&i WIS 

20 -e*S^2(OJi|g|if&BtlKSrJ«IK-f5I@^, tfJ|B»2<D 

^ 2 mifiWR± ic j; Tf®mmmfa hmtE-r 
z>mnwfc*Mf8L-rz>^Mb, fmimmw^iitm.wm 
m*t>m&irzmmmm*mixm 3 iomnmmtrat 

y ^^Sr^-TSXei:, ^>%<it)tU SfFlHi52 
y ?xi^/>4< ^:t J ^^o-$|5^c*3V^Tm3(D^Mite^ 
30 ^l^tLftSI tSr#mii-S. 

[0030] *»B*iiai-**i«>©ft«#s©±B 

•^y-y^^bV^^b="e^mmb<D^M'(t^n^ 

bmcmmzm-rz) bmmmxvm&r&mmnmt 

So 

[00 3 1] ife, r©± 5*¥fT«B»i6^#^-** 

40 t>C0T?fc-5 o 

[0 0 3 2] ^SiJ^-fC^^.^^TV^^^^j'^-^hy 

V^»T?fc>), Z:<D-?7iy?'z?bV ?Xbffim$LX'ho 
[00 3 3] *ft, ^7y^vh^^i3*>-ii^ 

[0034] ^^x*&w\z.x. <Q&&,i,tz.m£k3tmmw. 

50 (DSmH^<0±®glSrlll(C^-f-o Hll (A) (c*5Vn 
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ioi tty>r vm^z&m-zfj miu 1021* 
m&m-%-*fcmi-z>7 f ~-?mxhz mi (a) 
xmrnzfry?-* hv ? xv>TK&&-rz><ox'MMx 

[0 0 3 5] #4 M»l 0 1 tf-^il 0 2»w-a 
^v^^gEB^tuSo 1 0 3\-i^<Dm^h7>^^ 
ilOl, T-M10 2*5J:U!^I10 3©±* 

[0 0 3 6] r©R#, f-^«ll0 2i^7y^h!) 
^X104tli0.1 ~5. 0 # m©ffi£Jg©|g 2 OlIMfift 

[0 0 3 7] §£>fc % -77y?~?hV?*10 4±.\z.\Z 

&-t*smt«si o 6imtft>ti?><, mi 
(a) {mvxmmmi o s&^&niMMi 0 6&s 

fc-a-tJ-ftfc^fiSSr® 1 (B) KmT 0 
[0 0 3 8] HI (B) fcSSVvc, mmBl 0 5 twig 
S&i 0 6 tii-MLfc«R6i4oTv^is, 
te>(tRlllt 10 5 106i s-jHt-t-awB© 

febfeas^^wiiMwi o 6 i^-r^ 0 

[0 0 3 9] iOlftll, SiI10 5li?'75'^^h 

y * * i o 4 1 <DfflK&&mm&Mf$.-tz> z. t & s wr- 

SBfi$tt5fc<0-efc»?. I*lil0 6l4^75-^vh 

y ^ * i o 4 1 ©nfc^^flnwfsrfl&aw-s - 1 * s § w 

T?BBS S *t5 t> ©-Cifc -5 r £ ?i^1S*^{ei^ £ t> © £ 

[0 0 4 0] Z<D£5t£mtfLkVtcm^ -f^yf^Y 
Vfxl o 4*s£Vmmi&l 0 5 5 $g*£K: 

[0 0 4 1] ft*5, HI (B) Kio^X^yyf-^hV 
&&xmmW& 1 0 6 h dSgWMCfijfcStME 

[0 0 4 2] *fc, E^afill 06 t^'75'^^hy^ 
x i o 4 i:©WH!itt«**iHB-*-sfc«>©«btriSi«JSi 

[0043] ±ia»j«-e*5*aiw©#iwsr, EtTt-fH 

[0 0 4 4] 
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I0OM9] 

01 (B) fcijSVTA-A' *5it^B-B' -e^i"5S^I 
KiG o X mWi b 121 Srffl V ^Tf? 5 c 

[0 0 4 5] 0 2 J^l"©!*, 0 1 -e* LfclB^^Sr 

TiffiKt LT2000A©J¥$©a^KSr;f Lfctf^xSlS 

20 ltfjjit^ mmi,t£^^'smmmi5o ~soo a© 
io m&iz.f$.mirz> 0 mmmam^mm (sioj % mt 
mtmm (s i o, n t ) , mtmmm (ssn) 
7 , 7^cvDi5fe > mizmcvDm, **?9&mLt: 

[oo4 6] w;, r©H*b*v^ftjra*jK*jpB 

[0 0 4 7] ^Yk^i^TL.ifcf>, #£>;ft,fc0^L/£^ 

20 2 0 2 ^tT^-TS,, 

[0 0 4 8] ft^i#l2 0 2«Lfe?) 1 t*fc^ 

w haag&si: \,xmm-rz>mm.mm2 o 3 £12ooa© 
wukmt&mm j $>&iK&mmx' 

[0049] ^tc, wnmfcm 2 0 4 £2000—2500 A© 

©SKu&K-rs. *mmmx^ 0.2 wt%©x*v>?^ 

30 T/W5-!7^2 Q>A\m.XcV4 hM&iiW'f bWM 

t vxmm-tZo 

[0 0 5 0] ^ 5 tt> 0 2 (A) C0^flg?5S#f>n5o 

02 (a) <DvtMi>mt>frtct>. mtmm'pxT/v*- 

^AK2 0 4SrHMii:bTHMiaMb*fT5. WH^i: 
br«, 3%©?B^c03i^v^^y 3— /w^&tv 
^e-TTk-e^fPLT, PH=6. 9 2»C^SLfct<OSr 

mmiz 1 0 v £ Lt^its. 

[0 0 5 1] n 5 LT^/££;ft50^L&^#<ifK$B$: 

So 

[0 0 5 2] T/V$-<7i».JK2 0 4Sr^^-=v 

[0 0 5 3] 2ffg©^ffi55fbS: ! ffV\ #-?L«<D 

®mmm2 0 5&Mf&-tz> (02 (b> &m . ®w 

50 «f«l43%©^a^BMt»«i:U e^^^SitLT-fk 


# 
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j£®iffE2~3mA, SUJimffi 8 V k LT#yl-r5„ 
[00 54] r (D&Wimmk&W^ttXsXWritiijjfa 

n<ommmm 2os©ss ^umx% 

[0 0 5 5] $ ibtc, - ^^^<D/^-->-yi^ 

£L*:^ 3«@©B§ffi®Hfc&m\ 02 (B) 

[oo5 6] ^(Dmmmti^. mmmm\^3%<Dm^ 

T> PH=6. 9 2KW%mvtch<0&&im-tZ>* 

SMilitLt{Wii5~6mA, PJjS®JHE40 
~100 Vi LT^3S-rSo 

[0057] ^(onw*fc£frz>Wimmkm2 o 6t*, # 

0 7 £^-T5#)*££fo 0 ^cDi«ff«500 -15 

OOAi&S. 

[0 0 5 8] &v^-e, -f^-v-K— t°>?mz.&*). 

T B + <i * > §raA-rtHi A V \ 
[0 0 5 9] £1\ 02 (B) <Dttt-ei«l©^i-V 

A£#ni£«JE8 0 k V, K-XllxlO ,s gf/cm 

[oo6o] -rzt, hmm2 07, 

^5M«2 0 8, 2 0 9*see«^-«J{C^$H5o 
(02 (C) ) 

[0 0 6 1] 9cK» 0 2 (C) {^-t"«(-> ^?L®<£>&§ 
«IMblR2 0 5£Bfc*L-C, 2ISOK-fvm 
5„ &*5, 2lg©P+-f ^VCOftAfcMMiSfllffi 8 0 k 
V. K-XS: 1X10 "fltf/ cm ! tfT5. 

[0 0 6 2] 1-5i> ^ hSfi!2 0 7i5vx^i:4 
(?x y-^W2 0 8, FWyf«2 0 9iJtflt 

**MMi«©ffiv\ {£jg*^*e^^2 10. 2ii«5 
[oo6 3] hhshc, hmM2 0 7 ©i£TkJxF#E^ 

3^<&A$ftfcV^*:«>, TFTOf t^t Ltiffi 
-T5SB«2 1 2^gEt^l^S^ 0 
[0 0 6 4] ^<D£?KVXM)$,£i%Z>®Mm7FmV0'm 

®2i i\*mzLDDmmkv?y£ti, 2 1 

2 k 0 9 fc©Mfc««J|WJgj*£;|i,5© 

[0 0 6 5] &VvC, K r F^i^r v"=r V— 1?— Sr200 ~ 
300mJ/cm 2 <D*-*Jl'*-!&mxmktirZ> r t (C i ot« 
^^-^aA$^fcP+-r^-^(Dfg'tt'fbSrtf/ c c5o ft*5. 
f£t£teli300 ~450 <C2hr ©f&T--/H£<fc oT t 
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u u -V~-T~-;vkmT-~}vk &&mvxi>Bk 

[0 0 6 6] JSfetC, J(U©/1WI6^:IS£2 1 3Sr/7^ 
CVDfeia^ItS. ^Wif6^2 1 3 t Ltli > 

[0 0 6 7] Sfll©JiW«&lltj8l2 1 3£/£ig|Lfcib, y 
-^i*2 0 8^=y^^ h*-;v^MLt, 0*L 

4^figi"^ 0 (02 (D) ) 

[0 0 6 8] y-X®g2 14^aotl2©S 

mtmti&2 1 5>£r0.1 ~5.0 »m<Dm£K)$.m-tZ> (0 

3 (a) mm) o m2<ommmmm2 1 

5©^J?:§rl.5 jimtfS, 

[oo6 9] ^.<DfS2<ommmmim2 15 »**8H4«tflg 
20 tt*«n4«ig«-)|sf t L-cSiStttf y -r ^ k *m v > s„ r 

(DtfVJS. V<Ditmm^ti2.8 ~3.4 t/jN^v^-efc 

So 

[0070] r ©J: 5 ^*«H4«fJig«-)|sf!*K)K^*5f(g 

rt^^rtg-cfcs. ip*>, »2©iiMite^ttJFa^ 

[0 0 7 1] #^fficStf#®Sr*-f-5fc*, m 

30 xmmh7>vx?-t>mM£ti&i. t*s*v\ 

[0 0 7 2] *$&S"m*r<Z>?&2©SWi!&ildB£ 

2 1 5 ©Mff &m< . *<D±^&&®mzMf&i-2> r i 

[0 0 7 3] ZfcV^-e, ^2<DSMite^2 1 5©±{C^ 
^>^-C^^y'7S'^^hy^X2 1 6£rl000AcDj?:£ 

&M!8l£fflVNT'b<}^ (0 3 (A) ) „ 

[0 0 7 4] i©^ KWyi«2 0 9W7 5-^ 
vhy^-^216 O— m^.\m.<D a^^f 
40 OfeftO|P^2 1 7€rPSitr*5<^^fc§ 0 ^rb 

[0075] zommi-ts mz.j&j$rtrz>mmm&-77y 
9 kmn-rz>tc>bxhz> c tot, y^^^-^hy^^ 

a?©^— 5?^Srio-CMo«S2 1 7tr^LT*JA^(t 
^7 5'^-7hy^^2 1 6 tW^i^ffii^UTL 

[0 0 7 6] 03 (A) ©«^Sr#ftfe, 0 3 (B) \Z. 
50 Sf«l;7'75'^MJ^72 16l;aoTf3©|ffl 
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mmm2 1 7&o.oi~i.o t im<Dm£KF&$g-fz>. 

^3<DSMi^i»^2 1 7fif&2©SM*§«IUg|2 1 5 XV 

[0 0 7 7] WC V K^yS«2 0 9i:gmfcii) 

2 1 9*5it^®m«^2 2 0 Sr^-t-S. ;:*Lf>®*g<£> 
JBU9l:±1000~1200Ai L, ®*^2 1 9 Sfcftjk 
^mm^yy^-^YV 97.2 1 6i^-— 5y/t 

[0 0 7 8] rtf>4§£\ #3®JIII0il6IUR2 1 8©*® 

2 1 9*5<fcU*Hiii«ffi2 2 0 ASfcspfflttSrja* U * 

[0 0 7 9] EU:©± 5 *iaeSrS-C, S3 (B) tc* 
■riffl*TFTiJSf^KS*t*. :©0 3 (B) t?*£*t3 

RpfSHii. si (b> ^v^ta-a* -e*s;h/3«asi 

[0 0 8 0] £©l* % 0 3 (B) t^V^-Cj&SrCBif^ 
^2 2 IBB*** 2 19i^7-7^vby^^216t 

wm.2 1 8©jtt»«*fcjfc«u ^©Bs^csjtw 

[0 0 8 1] *ot, /77^^M)^^2 16tPi* 
i2 1 9#m&68i$#<Dffi;Mi, KS3©SIBil6iiikB*2 1 
7©J8^:fe«fctWtBWS£«-J*L-C, 0rS©****T*- 

[00 8 2] ft*5, y -f 5 Kt*/£5f2 ©1« 

lii2 1 5tt-t©JtR«*W/.h$<, o.l ~5.0 n m 

7^y— *®ffi2 14i/7-7^vMJ^7216tC 

[0 0 8 3] 01 (B) (cjoV^^:B-B• 

[0 0 8 4] H4(d*3Vvr, 4 0 1 te'TV MfitHK, 4 

o 2 ttsg i o« w^^-efc 403 \-mm.m j %*fc 

J:t««BK:»j«**tTV^S||«iMfcK4 04(402 
(B) (^*5VNT3 0 6tt£ti&UWBMtMkmti><o 

[0 0 8 5] 4 0 5 \*m 2 ©;i IHiffiB:SiSt?$> 9 , 

4 0 6 fcJfc^fclflftSiftS. i?2© 

[0 0 8 6] Lt> ^77^vfy^^406S:Io 
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Tl3©fW«Si4 0 7WJtl, *©JbfcW*« 
«4 0 8^^$JxS. ^©8$, II1S4 0 8©« 

[0087] *i8w«^*svnt, nK(c«A«$a»tfr 

=*y«^5WS#i:©ASiS9 0° Mft5<, 
10 [0 0 8 8] ft*5, ^SfeSSWc&^Tte, ttAttft ^ L- 

[0 0 8 9] *HiS^J{cfeVNT««IS#B#^S# 
^frhfim mSIT, #*L<J40.5 *«Ta*& 

20 V\ 

[0 0 9 0] ^KV^teSaMfrTUfcfe, lh*>V 

[0 0 9 1] *LT, :/?y^M>^;*4 0 6iIB* 
m«B4 0 8 fc<DMtC^j*§ttS«l*tRlS#Sr*IJfflbT* 

[0 0 9 2] ei±<0^fll^-C^5*^WSrfiJffl-r5 

«Tfc3fc'«S J: 
30 [0 0 9 3] *f, ttJf5©3 ; E-ylffiJ:7*7y^vhy 

[0 0 9 4] ifc, ^5s/^^hy^^t®3gllt?to 
*ft»^"f S«*^/>S< JfcSiOICJt^ *^HJtcJ;tl, 

40 a± t Lxmm h y ?*m? **-cfiy*»**» 

BK-f 5 n t ^ -e S S fc «>IS*fBfb<D^^ Sr $ »a if g rt 4 v » 

[0 0 9 5] ®^«fii2 1 9ttMP^^fRjJi$* 

[0 0 9 6] t^oT. 7*77^vhy^^tn^li 

50 nm&zMrfa-zm&birz ^tx, vm®**mf&* 
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[0 0 9 7] =S§*tt="^vm®S-^ h Stilts 

z<DMft*;%<. mmmmm (B4*©x-o*s;h,5m 

[0 0 9 8] L*>U &&Wl?\Zm4iZ.jfrt1&\Z.m2<D 
fj$LHKK.77y?^ hV 9*4 0 6i@i5?iWI4 0 8 i 

[0 0 9 9] El 3 (B) (^fll;l*lffi2 1 

[0 10 0] Sfefc, /?5'^'7 h9*X2 1 6^f4^ 

[0 10 1] IBilftCM'^f— jTlsXt*? 

[0102] ^7?/^^hy^^^#^-rs#« 

[0 10 3] r.©«VvWag*m-C45^9s'^-^hy^ 

[oio4] Ggjtw 2 ] m-m&±\mmm& t mm 
\B}&mm*Mfflk-rzw&tt k?* t f t ^b^t 

[0 105] &*5> t(Ji£© K7^^-TFT»*S*W(C 
BI2 (D) jc*5VNTy-^m«2 1 4Sr^-t"5i:IWI«f 
[0106] *.tz. Z.<DWs^7y9^rY^9^m^ 
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[0107] «jfctf » K»lalIi&©^£^*©<6«&Sfli 

ULhfc: r± -f 9 > * ^ h y * * fc»J* L 4 v i: -f 5 n 
[0 10 8] *1t, K3fflttf^*i£5«*Wttia«»C*5V^ 

r i t «ilE-e*>So j e©#^{-*5VN-rt»2 
©JilWi|filg&S#l&JtSi«*-T?, KJlUSffvMMtfcfco-c 

[oio9] tum^i 3 ] &mmm-?te, mmw 1 m*s 

v>TjfS3©gra*&gUg££: UT^-fklSISrfflv^i^O^I^ 

20 [0 110] VXitA 1 N (gffcTA'?-? 

A) , AIN.O, «flS*fbTA'5-*A) , Si, 
N 4 (ft^X) , S i Oi Ny (RfbfK^X) T?* 

i:/5s-e#S« r©^3©JSIBIiMi3gtlK©JK®ttO.Oi 

~1.0 Mm-C*)^[i^;V\ 

[0111] *HJfiWc»x Si,N ( x-m£irhZ>mk 

3^^^o.2 umomzKfStngtrz,, zcomtmmmte 

«^iLTS iH, s NH, , H 2 SrfflV^fefe, 

30 [0 112] r©«t5 4«^t-t-5t, Ell (B) i^*5 
VNTlS^illl 0 5fc^7?'^-vhy^^l 04tMft 

[0113] *iafc«t?*iT«ic» 03©ara^iguK<i: 

UT^'fbMSrlHV , >^>fiJ^it LT7C# < 3o§rWSri 

[0 114] ^©SgltSU ^bM©^ y a VgS 
*T'fc5<, S i, N 4 -e^^ttS^b^JKtt 

So 

[0 115] SB2I4, ^b)^©l:b$IB^s^tv>ri:-e 

tt«fffi»»*fc«:«M«tt«)|SF©Jl& 2 ffif©JtfSm45Sr*i" 
[0 116] tot, ^y^vMJ^^lO 4tMi 

iios t©ra-e^$tu*is^*«^3©era«6i& 

50 *5W3fe5o 
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[o 1 1 7] $ si*, m2<z>mmffl&m\z.miL 

[0 118] *»tt«IB*m"Tf«)*#y W5 K 

vV* W*^©MSU^±©^£©Mft£7)»?#&v^ 
[0 119] *©;£. SEflS«H:-M>*»*Utasfc*tS© 

[0 12 0] ^©te. WttWfcT — 

fc<5o 

[0121] mmm 4 ] mmm 1 i-*5 

^T/7?'^vhy ; 5'X2 16i, mmm.2 1 9*5j;tf 

^tt(cMft-rsH*a<g2 2 onmmm*xi^&7iK. 
[0122] z.<dw&. m*m®.<Dmm\m 1 (b) t 

ItWlfcttftftS. S5{C*-T<Dtt, **JfeWc,t5® 
£-©A-A' tC*5Jt5§)»fffiTf*)5 0 
[0 12 3] B5TJBV^»#tt3S*m-CflJV*fcW-S' 

ltv*s. ^mmmx\t, m2<Dmmm 

1 9*5iU<H^«ai2 2 0 Z&f&TZo 
X. l3(Din^l2 1 8trtKtTP r ?5'^h5 
^21 6Sr^i-5. 

[0124] hjsmi nm^ji-e^^y 

s,^v h y ^^.2 1 6 3 gK-^:/^ h*— A- 

Sr^-rSfc«><oMp^2 1 7&Htt-C*s<i&g;&s*>o 

[0 12 5] HJfe^Jl©±5JC^9 5'^'^hy ^*2 1 
6KMP&2 1 7S:7&jfcU ^ric^-ftny^^ h 

»3itS*i/S. ^©rite, f^ffc&aM>TV*<-h-C*e> 

[0 12 6] ££>K. ln^2 1 7 ©«#fcttflH*»* 
$ ftfcV — =. ^ if(D^—^> & & 5 

[0 12 7] ^r©;*w #HJfe0Jfc±W2®3!li&2 19Sr 
Mlfcll^yy^v MJ^-^21 6Sr»J*1-SO-C 

mzmafazntf ®mM2 i 9£**:R8 
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[0 12 8] *fc, ^??^M) ^216 ZMlfct 

[0129] c»s^j 5 3 ^nmmxu. mmm 1 (~*5 

10 [0 13 0] B6JC*JV^, 6 0 1 ttrfy yif^ h V ? 
^> 6 0 2 iiK^Sx 6 0 3 \-&mmmMX&Z> 0 ^?5» 

^vhy^xeoi ©T^f-teHJ^j i t mkK?<< v 
[oi3i] *m&m<Dwm*.. *-rmnnms 03* 

4HR*« i<o#-g-«3*iEe$^Tv>s^-efc5. -t l 
T, @ 6 tw^i-i 5 ®*««6 0 3 Sr**-atfJR# 

[0 13 2] r©<fc *HJ6^J-Ctt®^lilft6 02i 
20 I#tffi6 0 3t-etotit»S:i*U ^©f(D 
gP^t?fc5®*«ffit^7S'^'^hy^^6 0 1£©W 

[0 13 3] ^7S'^M)^^6 0 lliH^S 

«I6 0 3Srj»iEL4v^J: 5 -v^SrKS 
U *©#^SP^ilil*®ffi6 0 3 t<Z>^^*SH^ 
tarn® tta?>X 5 t 

[0 13 4] *3li£^J{-<}:^fi, «ffi*l©m*ffl'fk* s 3lft' 

*t5/&T?#SK*£'e&5o ^©4§£\ HS«fii6 0 3 
30 *3i^7?'^^ bV 0 1©#««^W:RS*© 

tV-So b< 1*0. 1 ~2 m m©m«*I^^V\ 
[0 13 5] *fc, Sfe*S3»*i;LT:B:»»«EESrfi 

[0136] c*jfe^!i 6 ] &mnmte. mmm 1 ^*sv > 

rH*ilft©j»K^aj*.r H 7 t^i- J; 5 ^^©sm^ 
**»JSfei-5fS"T?**. W3MH7 0 1S:H7©J:5*» 
*ti:-r5^i:tf, ^^4©^*Sr<tt)^:#<5S#i-S 

40 r t^RriM-efcSo 

[0 13 7] fcfcL. BWWSW*i»fc©«a»fcB-HJ- 

[0138] *fc, s^©r t*ase>i»ao5feww5K 
ttLxh*mmm&j&%i-z>z.btfxzz> 0 *<om&. 

ffl p s$s©|rj± t ffiMtfiMbWH i * 4. 
[0 13 9] CHJS^J7] 4%tMli, ^??^M) 

50 [0140] ;Oft»titt^7 5'^vfy^7©±^ 
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[0141] ^^*Sr^-f-5!ffeg«SrFfa© 
[0 14 2] ^^{C, ±%3&&MF&mWm*j' 1 7>'V7' 

[oi43] sdtm 8 ] ^n^mi, mas^ij i 

[0 14 4] r©aflftt*»W#bt!iJ:oTKHi«** 

x*-?nm tetctevsmffi) %&m-rz> 

[0 14 5] 08 (A) C*t©ttfSh7^^<D 

802 •ess*nfcis«8 o o » % ®«e«jfc-f ^-vaA^ 

8 0 3~8 0 5&M&L&tvX\^2>. 
[0 14 6] i©!l^8 0 3~8 0 5©|tttliy 
-*i#5®S£8 0 1teiyKWyii'i5i«8 0 2 

P+^^lxlO'^lxiO'Wc 
m 2 , #;£L< Ii3x 1 0 ,2 ~3 X 1 CH^/crn 2 
© K-XS-C K-t°i/j/-rSo 
[0 14 7] 5?&^igt8 0 3~8 0 5lij^-rL 

t>08 (A) ©*fcfttt¥3*#W©**fc»LT*<-C 
t>#t>*vv IP*>, «l!l«|«8 0 0rtlcA*tfcj«ft-*-5 

[0 14 8] M«8 0 O^fC^V^T^^ViiA^ 

fTtah,*a»ofc«#8 0 6 te!!«f$lc»4-?fc 9, 

[0 14 9] r.©i5*W*>aA***4xfcA^» 

[0 15 0108 (A) i)**/*"?****^ 
^«8 0 6t, J?a^«8 0 3~8 0 5i:<D^#ti^ 
T*S^-7^flg©^»-<-^«8 0 6©^PPlC»oTffi 
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[0 15 1] ti5^ Nft^A-aTFT))5ty«i 
©l^tt^-^^8 0 6&KmLX&g,m%i.8 0 3~8 
0 5 k<D^>->^r/^<V T*sffi«)-C/h$ < 
0 8 (b) o^-c^-ri 5 *fi»"rr**©«^**IWb 

[0 15 2] ^(DX^KTFT^y^mk^r^mt 

10 B&^M-t-So 0 9tC:i3VN-CVg hSffi (V 

g>0) „ EclJeiS, EvUIim Eftt7! 

[0 15 3] *-J\ NftMTFT^7ttl W 

6{i*5V^-C«09 (A) ©iS&^^K^i&oTV^ 

[0 15 4] — J?&®&8 0 3~8 0 5teP+<J* 
20 ySraALtfc5fc«)> 7x/V? k^;VE f ligfSE 

0 3~8 0 5»^I4@9 (B) 0154^^^16 

[0 15 5] 0 9 (B) <0«t5{-, NSft9*-t*¥*WI 

■Cfc*»MWE8 0 3~8 0 sicas^-ctt^-f mc«« 

[0 15 6] «oT, 0 9 (A) JC*5{t5^«#:«®© 
«^f©x^-t0 9 (B) »c*5tt^^#:«tS 

6 £i£fi,SWe8 0 3~8 0 5 *W&-lrZ>Z. b ttfcV\ 
[0 15 7] Nft*AiTFT#ty«i (</ 

6(C*3VNTJi09 (C) <D£ VW&tttoX^ 

So bp*>, &m*i>y Tx-i>zn*&*m#&m^wm 

[0 15 8] itfJHt, W-M,m$i8 0 3-8 0 5fc*5V^T 
40 «0 9 (D) CD <fc 5 ^C^V KttMi^ioTVSo 0 9 

(d) h^ms.^mavtcm 

[0 15 9] b*»b!te*«fe, 09 (D) {c::}3^-C7C-*:7 
=:/W§ w-<;ve f »€9WE c <Dt&< fC}fb±(f fetbT 

[0 16 0]fct, ^ KdEttJEESrRJAPLfc^, 
-<-X^8 0 6*3<tUt^^«8 0 3~8 0 5 
50 m^^t!)L^V^>K«*lt/<Corv>5fcJ6, ^ 
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ff*8 0 6Z$£Xfft&m®8 0 3~8 0 5©^©^ 
i/is*r/w< y T\t*mirZ> r k 

[oi6i] m±<om\^ i-7VtM-?n^-xm®8 o 

$8 0 6*SJ:V#ft®«8 0 3~8 0 5j)SifO»g 
B&i&S„ i©«H L Sr1«IMfc;b/t*9 f ^fflv^reiTl!: 

[ 0 1 6 2 ] HI 1 0 (A) fc*-*-©r±B 8 (A) k N C 

^^■y y r-e&sm^as^strrso r©i*K a-a* k 

fcttSgrffifiBl 0 (B) o«Jfi-c*>0, BKBttBl 
0 (C) «>£ 9 

[0 16 3] «Ih7^^«st7«ilcfe5 
llI4 l ^c:fB«$4^fcB-B , ^£frSfi^;!?lR]tc4> 

^■vyrt?fce«^^;gn!j-rso r©B3\ b-b' k 
*svz>mmtemi o (d) ©fltig-efct), njBSBfsBi 

0 (E) ©J; 5 (efts. 

[0 16 4] m*>. iIh7^^^yW©^|i 
^R^-Yyr-cfcSB^iJsJWfiffiii^iiory-^B* 

[0 16 5] r©<t5ft#^ti-'5i, BiTFTCS 

mmr f t*3 jcxje K?-r <*t f t s«u£tf *> 

So 

[oi6 6] hwmnmmji&mttiz. 

H8 (A) (C^TTFTaS;*-^®©!*©^ 

[0167] cnjfi^j 9 ] mmm 8 xm. 

ir KSfMHB SrttAPf * i£flf I- mt -5 . 

[0168] an (a) {Z7F-rw&. B8 (a) -e^ 

Lfcft#¥2*ftBfc4V MMl HMMrj&p*.fct>©-C 
ffl lSr-r^^tbT^*fi^^-VffiA^t?V\ 

■So 

[0 16 9] &*S, y^f hS^ll lKi^LTRiaPWEEft- 

-^^fc»^•©#^^I(cov^T{**^g^J 8 -cift^ bfc©-e« 

t^/HTF T©^{CoV>TtaKi"5 0 

[o i 7 o] bi i (b) liau (a) ©y-r h«g 

1 1 ©-&#£:= 5^vm*Lfc«J$£*LTV^ 0 
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AlCit) SBl^n^MRil 2~1 4£^j£Lfc& 
[0 17 1] r©B*. ill (B) i^VNTy^f bmis 

£B«fci*v LTMS3!£5fi*gciftSo 
[0 1 7 2] «ot, hS^l 5fcA«EE#PPiO<S 
iXXV^m (TFTd5^-7^fig©#) , fSSStH«16 

10 *Wlcffl]$iJ$n5 0 ^MilSfcEtEaJBl 

ft!8 Lfc«{cft^^frS©±«*ss^©«EH5S!&t 
***:©»«#«« 1 6te*v«»c*&J?fJ#§r-5-jl& 
V\, 

[0 17 3] fioT, #3IJIM*fcJ:**j««r*Uxtf, i: 
►) *:7«*fcjqrtfi| UfcHBT F T ZMfctZ Zk&m* 
So fiP*>, *ftfc^*fe*tfc«ffif£3»*J:<fl^LT# 
< z.k&X%Ztcib, fiy***©»W-^-i?>fcjSi*39S 
-e#S. 

20 [0174] «J£0IJ 1 0 ] *«t«T?|i > 9 T? 

RWLfc#^©¥*fWl©HI©fllfc*-*-. Bll (C) 
lc*-*-©tt*29fcWfc £ s ¥*#««3a«©«/*B-c*> 

■So 

[0 17 5] *3fe»^J©4f»« s 

M«l 7notS5iil^5„ r©J:5 

ft*^t-rst. TFTii*>ytM\z»>zf$n?(D&W} 

■CtSo ft*5> 1 8-C^StvS©^-^ htffl 7T»- 

30 #&-T5i*JM[*tr«>5. 

[0176] &tc, ^<DX o ft«^©gU©fiJ4 k VX 

Sr(Ri±-e# srt *spif ?>ttSo 
[oi77] c^ife^j 1 1 ] luteal i iz. 

^5V^T||2©^M^ig:^i: LTLPD (Liquid Phase D 
eposition ) 9B*LfciieilMit*3FUffi"*-SB** 
-To W*TFT^»K?^^TFT©f^KX@ttfE 
J-HJS^!) 1 xm.W Lfc©t?r r-Cii^tB&i-So 
[0 17 8] LPDS ICJ;S 
40 «BS^fifcO«BIH:£lT©^JKK:J:S. ft*5, f&^teMSS 
tt*WT?*>*BflSSB*«« (SiO.) ©»^-icov> 
T^ftpdS, ffi<D&MM±ttft& LIS iOFl (JtBB 
^3.2 ~3.3 ) ^»*«H4«HIBWPF4:LT#y-f 5 K (Jt 
PIPfS2.8 ~3.4 ) ^^m^^^kiitH^o 

[0179] £-r> h, s i f« mm&wrnv. r^fC 

SiO,:xH, OZtittX-X 3h i (D&tW&ftti:5 0 r© 
^©»SHli3 0'Clcffi#tti5< o ^(c, m.W'&(D 

50 •f-S*t?fi«>ft>!>5e>«^i-So 
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[0180] £Lh-e, »*ffl©*«©!Mias*Ti-s. 

P?tf*tS*tt» ZMffctZZ. b&m*Z>„ 
[0 18 1] lIlflCftoTlWILfcSfiSKWifflS 

l*:*, *e#t? y >-x vxmmzittitswmmm 
«, mm<offlm*>mmm&miiu lpdsskj:*)* 

[0182] W«M4«flBW3p|-t LTfitf y-Y 5: K**S3H 
lf£>*K Jtff«5*?tt:2.8 -3.4 tffiV\ 

U * f Sr2000rpm -C|§ME3"tt:3 £ b Xfom^tfL 

-rs„ &wmj$&mw <c30min sae©^— ^srfrv^ui 
esr&irrs. 

[0 18 3] SLtnmz* LPDtefaSI^ JigSW 

mmstx smzmm zmffi x% s j£<¥*afc«SBS 

[0 18 4] CUM^Jl 2] #HJIMfSH:, #a§K£Amor 
phous and Super-Multidomain AH-lCDlCffcf%-$-Z>MXfo 
So r©»&, *ift*mi:bT-Jtt«J*TN*mfc3t^ 

[0 18 5] [Hifi^tJl 3] *3teKMtt» *5IMSrS# 

±5**— W^fyF^y? (TN) ^e— 
K, ^-/<-y/f7f j'K^f?^ (S TN) ^e— 

k, m#«o«i««*f (ecb) *~ k» (pc) 

K> h** h (GH) F<D5-?\z.frMVX 
[0 18 6] r©l^-KltIti^^>*< > d 

[oi8 7] &mmi 4: xmnmi*. *ftw*mm 

S»J©#*Eic iot4C5 3USfE5I» 5 3fclRSEL««B 

[0188] cnjfe^ji 5] xmrnm-i, *&w*mh 

[0 18 9] GKftftll 6] #Ha6fl|Ht, #»B3«rfflv* 
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[0 19 0] r <o^m^mm<o^m^m t lth. *k 

©/Ky-^-Sr7^/w^fc5V^S«_h{c*)^i: LTf^ 
[0 19 1] r©«t5%^itl!*fl«^«tt, 

[0192] mmm 1 7 ] njfs^j 7 -cisMrej&itt 
mt -ct o-cft»*«»ijts«t*t. 

[0 19 3] *H^J-Cf*^«14)Kt LTfStt 

tomx-yj hmmm&mmmb Lt*i*»*t5r 

20 i#BTfBTfc5 0 

[0 19 4] «4»|«ffl®ffii:ettSt*s«S-r5^« 

v\, gp*>, y— ^/KWySWti>otty- ;*/ 
k w wew©««T?*> o t t fa e> mjHtt&v \, 

[0 19 5] «&#<Dy-r J: 5 

30 [0196] Hig^lJ 1 xm 

WVtc£??mmmb7yiy?^ hV ?xk<Offllz.Mf& 

So *fc, *mmmbmnm7xwt.wLtci£&®m;bz 
m^ttb r t t^xtB-efcs r b «m 5 *-et 
[0197] W_hco<t 5 *«^-e*S**K6«^|£ 5 r: 

[oi98] 1 8 ] *nmmxi&. mmm 4 tc 
ns^xy— xnm<D&&bm&\cm$i$i&*s£x* i ttifrb 

40 Mfii-5iB*mSSr^i-SF!ltr*i-o **s, tftWl-ffl 

v^s^F-§•^**^^3^©|l^g^!lt?fflv^fct©^ J e©**^lffl•r 

[0 19 9] *IOfc«Sr*flcWK:«W^-5i:, H5{c*> 
v^^ioew*fiigdK2 1 3©_h{^V~^«ffi2 1 4£ 
Mt5ill«!t, IWCWJ»T?»f*IR2 1 9 
2 2 0 t fc^U H»J4 Qn^jR 

2 1 9^y— ^.®^2 1 4(C^-— X— 7 5>:/£-ti:Sr t 

[0200] *$mm(omf&*mm-rz> t , in^ti 

50 ©«JKIg«f:ft»e>-t-ii*ST?*sfc«>» ®!)gx@^flBi8& 
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[0201] mmm i 9] ^mmmxm^-r^m 
w 1 8 xm.w vtcmm t y tt?v~*-£©j$*-e 

[0 2 0 2] ^.^^fM-^jlX^^fi^hyVi?^^© 
[0 20 3] SBKM 2 o ] *HJiM-c«, ^yti 
[0 2 04] «*, ttA«i]%£1ttt#ffl2%flyic:/? 5» 

[0 2 0 5] L2»U *3888#6>flW3B«:K:J:5i:«*lfil 
<fc t> A«K <MT 5 *§£\ MfaWfiM\z.77iy? 

[0 2 0 6] fflB»:^«-C*>5^*»W#6>tt, T*^ 

[0 2 0 7] ^(Dm&MftW&mv-T'yyP^h})?* 

[0 2 0 8] #fa**«fc::/5j'*"*'hy 

[0 2 0 9] U*»L*^fe» ^WHt^y^^by^ 

[0 2 10] 

So 

[0 2 11] LT> t£*S'J* {cfS: 
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t>tt«>-c*-£*tt«-e*>a. 

[0 2 12] r©ril*^5'^v h y ^^SrS 

*>-h<D--?>-i?i/&£mz.n7£-fz>!&m&h2>c -©- 

[0 2 13] Ld»L&*S£>, mmh? l/Z?x?Wiz-7'9 
[0 2 14]«oT > *A*IS-C**tBI±*K 
[0 2 15] 3^-^«fiil5l«l©a«gSr*i-S7'7 
20 [0 2 16] gp*>, BIMI*>araoitiMbtt:ttVHIM* 

[0 2i7] ±«fiy*»*arj»^-*-*i6iiMifcb 
&£tiz>m§®Mx$>vxh+&*m*&te&x% s. 

[0«©flB**gftW] 

[mi] ttA^saic&itsiirxmoflijSfria* 


30 [02] W*TFT©f^K3^©«l»**-rH. 

[ El 3 ] liTFT ©flSHlg<D*lfr Sr^t-Ulo 

[04] ffi^*^ej-d3tt5mi^«©»f®sr^ 

[05] ttA^&Blc&tt&raHHttaVrffi&a* 
■T0C 

[0 6] ^A**Set-fe{t5lli*ffi«©fi!^^^ 
-T0 O 

[0 7] JKffi*^?gfuc*5 tt s mmmmomfc 

40 [0 8] ¥*tt0<0tt£feJ:tf«ft4^<0fflfefrji% 

[0 9 ] ¥i*Wl©^> W«©«B»ft-*1-H. 

[0io] «n^PB#©^^©#«j^-rffipfr(b 

[0ii] ¥mi*mmm<om&.%7Trrm Q 
ioi y-r hm 

10 2 

i o 3 *mitm 

50 104 b9 fx 
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